Neuroimaging markers of cellular function in major depressive disorder: implications for therapeutics, personalized medicine, and prevention.
It is estimated that 15% of all individuals will experience a major depressive episode (MDE) during their lifetime and that treatment response is inadequate in 40% of these cases. To address this, neuroimaging is being used to identify MDE subtypes and mechanisms of onset as well as to optimize target occupancy of novel treatments. Neuroimaging of monoamine oxidase-A (MAO-A) binding; glutamate levels; indexes of 5-HT(2A), 5-HTT, 5-HT(1A), and 5-HT(1B) receptors; levels of dopamine transporters D(1) and D(2); and hippocampal volume are described here. Three themes emerge. First, symptoms such as pessimism, motor retardation, anxiety disorder, and verbal memory deficits best indicate the subtype of depression. Second, measures related to mechanisms of monoamine loss, particularly elevated MAO-A binding in prefrontal and anterior cingulate cortex, are present in MDE and in high-risk states for MDE. Third, clinical trials show a consistent 80% 5-HTT occupancy of selective serotonin reuptake inhibitors at doses sufficient to distinguish from placebo in clinical trials (although in vitro affinities vary 100-fold), thereby supporting the need for further occupancy studies to accelerate therapeutic development.